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A device particularly for use with a computer comprises a housing (13) for location at least partly between two fingers (14 and 15)

of a hand (16) and an electronic circuit (17) mounted on a board (18) within the housing. The circuit includes a switch (19) responsive to

pressure selectively to open and close an electronic circuit, and conductive elements (47) arranged on the board (18) mounting the electronic
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BACKGROUND

Having an ergonomically effective mouse for operating a computer

is highly desirable.

This invention relates to a trigger operated electronic device. In

which is hard wired to the computer and which physically moves over a base.

The mouse movement is effected by having a hand grasp the top of the unit and

moving the mouse on the base. Below the top of the unit there is a ball mounted

in a track and as the ball rotates, the mouse moves on the base. There are

^
usually at least two switches on the top face of the mouse. Pressing one or more

switches in an appropriate sequence and for appropriate times causes an electrical

signal to be transmitted from the mouse to the computer which is then operated.

Conventionally, the shape of the mouse is one which fits under the palm of the

hand when the palm of the hand is turned to face downwardly.

This mouse is a relatively clumsy system for computer operation.

What is particularly unwieldy is the fact that the hand of an operator needs to be

moved to the location of the mouse on a mouse pad or base. This is particularly

inconvenient as the operator's hands also need to be available for use to operate a

computer keyboard or be for use for other purposes unassociated with the

computer. This difficulty is further compounded by the fact that the mouse pad

is usually located in a removed position relative to the other computer

components. One therefore finds that operating a computer with a mouse in this

hard wired fashion, while one is doing extra work, is relatively awkward.

operating an electronic device such as a computer which is ergonomically and

functionally more satisfactory than known systems.

particular, it concerns a mouse for operating a cursor in a computer system.

A conventional mouse for operating a computer system is one

There is, accordingly, a need to provide a mouse system for
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SUMMARY
By this invention, there is provided a system which minimizes the

disadvantages of the prior devices and systems.

According to the invention there is provided a trigger operated device m
the nature of a pointing device for use with an electronic system such as a

computer. The pointing device is one which performs the function of a mouse.

The mouse is portable or self-contained in that it does not operate on a base.

There is a housing for location at least partly between two fingers of a

hand and an electronic circuit mounted on a board within the housing.

The circuit includes a switch responsive to pressure selectively to open

and close an electronic circuit, and conductive elements arranged on the board

moxmting the electronic circuit.

A first control element is mounted with the housmg and is responsive to

finger pressure such that pressure applied to the first control element causes the

element to operate the switch. The first control element is movable with respect

to a hinge. Finger action acts to cause the control element to swivel as a trigger

about die hinge and thereby interact with the switch.

A second control element includes a transducer being a flexible material.

Pressure applied to the flexible material in different directions and positions acts

to change the electrical relationship between die conductive elements on the

board and thereby vary an output signal from the electronic circuit.

The rear portion of the housing member includes a receptacle for

receiving removable battery means for powering the electronic circuit.

The first control element is located substantially below the second control

element. The first control element is in a bottom face of the housing.

In a preferred form of the invention the housing includes two ports. A
first port is for locating the first control element, and a second port for locating

the second control element.

Also in a preferred form of the invention, both the first control element

and the second control element are located in a relatively forward position of the

housing. The first control element is adapted for operation by the index finger of
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a hand, and the second contror element is adapted for operation by the thumb of

the hand.

Preferably, the rear portion of the housing means is adapted for location

generally in at least part of a palm of the hand. The first control element is for

engagement with the index finger and the second control element is for

engagement with the thumb.

The housing preferably includes a contoured step, the contoured step

receives the first control element. The contoured step has a fu-st face for

generally providing a rest location for the index fmger and a rear face for

generally providing a rest position for a forefinger of a hand.

There is an infra-red output signal transmitted relatively from the

electronic circuit to a receiver for operating the computer.

In some other preferred forms of the invention there is a third control

element. The third control element is located in a spaced location from the

second control element for selective operation by a thumb of a hand. Preferably,

the third control element is movable relatively inwardly and outwardly relative to

an outer surface of the housmg. A second switch for die electronic circuit is

operable under interaction from the third control element thereby to generate

switching signals for the electronic circuit.

The invention is further described with reference to the accompanying

drawings.

DRAWINGS

The present invention, both as to its organization and manner of

operation, together with further objects and advantages thereof, may best be

understood with reference to the following description, taken in connection with

the accompanying drawings in which:

FIGURE 1 is a perspective view from the top of a mouse in relation to a

receiver for receiving signals from the mouse for operating an electronic system;

FIGURE 2 is a perspective view of the mouse from underneath together

with the receiver from underneath. The receiver is hard wired to a computer;
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FIGURE 3 is an exploded perspective view of the mouse showing various

components;

FIGURE 4 is a sectional side view of the mouse showing the location of

the hand in relation to different components of the mouse;

FIGURE 5 is a top view of the electronic board for operating the

electronic circuit of the mouse; and

FIGURE 6 is a perspective view from the top illustrating a different form

of a mouse with different control elements.

DESCRIPTION

A mouse pointing device 10 is for use with a computer 11. There is a

receiver 12 between the mouse 10 and the computer 11. A housing 13 for the

mouse is formed for location at least partly between two fingers 14 and 15 of a

hand 16.

There is an electronic circuit 17 mounted on a board 18 within the

housing 13. The ckcuit 17 includes a first switch 19 responsive to pressure

selectively to open and cloise the electronic circuit 17, There are conductive

elements 20 arranged on the board 18 sharing the electronic circuit 17. The

operation of the circuit is described further below.

A first control element 20 is mounted with the housing 13 and is

responsive to pressure from finger 14 such that pressure applied to the first

control element 20 causes the element 20 to operate the switch 19. The first

control element 20 is movable with respect to a hinge 21 such that action from

finger 14 acts to cause the control element 20 to swivel as a trigger about the

hinge 21 and thereby interact with the switch 19.

A second control element 22 is a button and acts as a transducer and

includes a flexible material. The element 22 is mounted such that pressure

applied to the flexible material in different directions and positions acts to change

the electrical relationship between the conductive elements 20 on the board 18.

This varies an output signal from the electronic circuit 17.

The rear portion 23 of the housing 13 includes a receptacle 24 for

receiving removable battery means 25 for powering the electronic circuit 17.
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There is a LED device 26 for outputting an infra-red output signal for

transmission to the receiver 12 for operating the computerll. The first control
element 20 is located substantially below the second control element 22, and the
first control element 20 is in a bottom face 27 of the housing 13.

5

HOUSING

The housing 13 has a forward end 28. a rear end 29. opposed sides 30
and 31, a top face 32 and a bottom face 27. The top face 32 is of a generally
elliptical shape, the eUiptical shape bemg substantially elongated.

The housing 13 includes three ports 33, 34, and 35. A first port 33 is for
locating the first control element 20. a second port 34 is for locating the second
control element 22, and a third port 35 is for locatmg a third control element 36.

The rear portion 23 of the housing 13 includes a belly portion 37
depending downwardly from the housing 13 for receiving at least portion of a
battery means 25. The belly portion 37 is for resting in at least a portion of a
palm 38 of the hand 16.

Both the first control element 20 and the second control element 22 are

located in a relatively forward position of the housmg 13. The first control

element 20 is adapted for operation by the index finger 14 of the hand 16. The
20 second control element 22 is adapted for operation by the diumb 15 of the hand

16.

ELECTRONIC CIRCUIT

The electronic circuit 17 includes switches 19 and 39 responsive to

25 pressure selectively to open and close the electronic ckcuit 17.

The electronic circuit 17 provides an output signal to device 26 to

transmit the output signal to the receiver 12 for operating the computer 11. The
output device 26 includes the LED infra-red light generator. There are means
for mounting the infra-red LED light generator 26 in the forward end 28 of the

30 housing 13. A window shade or window screen 40 is located in the forward
portion 28 of the housing 13, the screen 40 being for covering the infra-red LED
output device 26.

15
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The pressure transducer of the electronic circuit operates as described

with relation to Figure 5,

The overlay conductive element arrangement 20 has five different

terminals labeled 41-45. Underneath the overlay conductive elements 20 is a

5 conductive plate 46, with a given resistance per unit. square (e.g., 500 0/square

mm).

The terminals 41-45 are respectively connected to different traces 47 on

the conductive elements 20, all of which are conductive. The more of the

conductive traces 47 that touch the conductive plate 46, the smaller the

10 resistance. There is a larger current carrying area for the electrons.

Terminal 41 is the common trace. It has "fingers" that interleave with all

of the other traces. Trace 41 completes the circuit for all other traces.

Trace 42 is the "Down" trace. Trace 43 is the "Left" trace. Trace 44,

shown in white, is the "Up" trace. Trace 45 is the "Right" trace.

15 As a user presses down on the bottom of the control element 22, the

pressure forces contact between the trace 41, and one or more of the other four

traces 42 to 45, and the conductive plate 46,

For example, two scenarios are explained on how the pressure transducer

works. The first example is that the user wants the cursor 49 on the computer

20 monitor 150 of computer 11 to move straight up or north on the screen 151, and

the second example is that the user wants the cursor 49 to move in a

southwesterly direction on the screen 151

.

Example 1. Straight up (North),

For the user to move the cursor 49 straight north, the user would

25 naturally push the thumb 15 forward, or towards the LED emission window 40

on the mouse 10. This motion would cause contact between trace 44, trace 41,

and the conductive plate 46 imderneath the overlay 20. For about a forty degree

path centered around the front of the mouse 10 there can be no contact with any

trace except the traces 41 and 44.

30 When the user wants to move the mouse 10 faster, the user would

naturally press harder m the forward direction. This additional pressure causes

additional contact between the longer fingers of traces 47 towards the outside of
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the hexagonal overlay 20, reducing the resistance and causing more current to

flow. This will increase the speed of the cursor movement on the screen 151.

Example 2. Southwesterly direction.

For the user to move the cursor 49 m a southwesterly direction, the user

5 would namrally pull the thumb 15 back. For a right handed mouse user, this

would push the thumb away from the palm 16. This motion would cause the
trace 41 to contact the trace 43, which moves the cursor 49 to the left, and also

cause the trace 44 to contact the trace 42. This moves the cursor 49 down. As
with example 1. the harder the user presses in that direction, the larger the

10 contact area between the traces 47 and the conductive plate 46. making the

cursor 49 move faster.

Any other movement is a simUar motion to the above two examples.

The electronic circuit 17 operates as follows:

As the user applies pressure to one or more of the four quadrants

15 underneath the second switch button 22, the conductive plate 46 for that quadrant

becomes connected to the common portion of the plate 46. As more pressure is

applied, the resistance decreases, since there is more current carrying area when
more pressure is applied, therefore reducing the overall resistance. Since the

voltage is constant, the current must increase to compensate for this change in

20 resistance.

As the current changes, the resistors, capacitors, and driver for the LED
26 change the intensity of the light emanating from the LED 26. The circuit 17
can also perform the transformation from current into an increase in pulse

repetition frequency (PRF), or from current into a differem coding scheme to

25 indicate a faster movement of the cursor 49.

Pressing switch 22 is analogous to pressing one of the buttons on a

tabletop mouse or trackball. When the switch button 22 is pressed, a momentary
contact is made within the supporting circuit, and a corresponding signal

indicatmg that the button 22 has been pressed is transmitted to the LED 26,

30 which transmits a signal to the receiver 12 at the computer 11.
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FIRST CONTROL ELEMENT
The first control element 20 is responsive to finger pressure such that

pressure applied to the first control elenient 20 causes the element 20 to operate

the switch 19. The first control element 20 is located m a position of the

5 housing 10 to act as a trigger movable under pressure at least partly towards the

rear end 29 of the housing 13. Such movement acts to operate the switch 19

which moves inwardly or outwardly for the electronic circuit. The switch 19 is a

mechanical element, and its action can affect a click or drag of the cursor.

10 SECOND CONTROL ELEMENT
The second control element 22 is mounted with the housing 13 and is

responsive to thumb pressure. The pressure on the second element 22 on a

selected place and direction acts to change the electrical condition between the

conductive traces 47 and the plate 46.

15 The housing 13 includes a contoured step 50 for receiving the first control

element 20. The contoured step 50 has a first face 51 for generally providing a

rest location for the index finger 14 and a rear face 52 for generally providing a

rest position for a forefinger 53 of the hand 16.

The first control element 20 is located towards one of the narrow ends of

20 the elliptical shape. The first control element 20 is located substantially below

the second control element 22.

In a different embodiment there are third and further control elements 54

and 55. These additional control elements 54 and 55 are located in a spaced

location from the second control element 22. The further control elements 54

25 and 55 are for selective operation by the thumb 15 of a hand 16. The third

control element 54 is movable relatively inwardly and outwardly relative to an

outer top surface 32 of the housing 13. There is a switch 39 for . the electronic

circuit 17, and the switch 39 is operable under interaction from the third control

element 54 thereby to generate switching signals to the electronic circuit 17.

30



PCT/USS.6/,3882

9

GENERAL

Many other forms of the invention exist, each differing from others in

matters of detail only.

5 There can be multiple control elements located on the housing. The
multiple control elements are responsive to finger pressure to operate switch
elements related with each respective control element thereby to control the
operation of the electronic circuit.

In some other examples of the invention, instead of having a transducer

10 operating with an electrical conductor array to be responsive to pressure relative

to a conductive plate, it is possible to have the transducer interact with an optical
array transducer or pressure sensitive TrakPoint (TM) pointer as is typically used
on raM Thinkpad (TM) computers.

Moreover there can be embodiments where the device can be used to

15 signal electronic devices and systems responsive to signals from the first trigger

type control member or one or more other control members on the housing. As
such, the electronic device could be desired to activate other remote electronic

elements such as VCRs and TVs. In some cases, the electronic device is hard
wired directly to the electronically responsive device.

20 The invention is to be determined solely in terms of the following claims.
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CLAIMS

What is claimed is:

!• A device for use with an electronically responsive system

comprising:

(a) a housing for location at least partly between two

5 fingers of a hand;

(b) an electronic circuit mounted on a board within the

housing, the circuit including

(i) a switch responsive to pressure selectively to

open and close an electronic circuit;

10 (ii) a transducer responsive element on the board

mounting the electronic circuit;

(c) a first control element mounted with the housing and

responsive to finger pressure such that pressure applied to the first control

element causes the element to operate the switch; and

15 (d) a second control element mounted with the housing and

responsive to finger pressure such that pressure on the second element on a

selected place and direction acts to close changes the condition of the transducer

responsive element.

2. A device as claimed in claim 1, wherein the housing has a

20 forward end, a rear end, opposed sides, a top face and a bottom face, and the

first control element is located in a position of the housing to act as a trigger

movable under pressure at least partly towards the rear end, such movement

acting to operate the switch for the electronic circuit, and the switch being a

mechanical element for the circuit.

25

3. A device as claimed in claim 1, including a hinge for the

first control element, the first control element being movable with respect to the

hinge, the hinge being located in a relatively forward position on the housing,

and a finger being for engagement with the first control element, such that finger
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action acts to cause the control element to swivel about the hinge and thereby
interact with the switch.

5

4. A device as claimed in claim 1 , wherein the second control
element includes a flexible material mounted such that pressure applied to the
flexible material in different directions and positions acts on the transducer to
change the electrical relationship between conductive elements on the board and
thereby vary an output signal from the electronic circuit.

^- ^ device as claimed in claim 1, wherein the housing
member includes two ports, a first port for housing the first control element, and
a second port for housing the second control element,

6. A device as claimed m claim 1, wherein both the first

control element and the second control element are located in a relatively

forward position of the housing, and wherein the first control element is adapted
for operation by an index finger of the hand, and the second control element is

adapted for operation by a thumb of the hand.

15

"^^ A device as claimed in claim 2, wherein the rear portion of
the housing member includes a receptacle for receiving removable battery means
for powering the electronic cu-cuit.

25

8. A device as clauned in claim 7, wherein the rear portion of
the housing means is adapted for location generally in a palm of the hand, and
the first control means is for engagement with an index finger of the hand and
the second control is for engagement with the thumb of the hand.

9. A device as claimed in claim 8. wherein the housing

30 includes a contoured step, the contoured step being for receiving the first'control

element, and the contoured step having a first face for generally providing a rest
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location for the index finger and a rear face for generally providing a rest

position for a forefinger of a hand.

10. A element as claimed in claim 9, including a belly portion

5 depending downwardly from the housing element for receiving at least portion of

a battery means, the belly portion being for resting in at least portion of a palm

of the hand.

11. A device as claimed in claim 1, wherein the electronic

10 circuit provides an output signal, and including means for transmitting the output

signal to a receiver for operating a computer.

12. A device as claimed in claim 11, wherein the output means

includes an infra-red light generator, and including means for mounting the infra-

15 red light generator in a forward portion of the hoxising.

13. A device as claimed in claim 1, including a third control

element, the third control element being located in a spaced location from the

second control element, the third control element being for selective operation by

20 a thumb of a hand, the third control member being movable relatively inwardly

and outwardly relative to an outer surface of the housing member, and including

a second switch for the electronic circuit, the second switch being operable under

interaction from the third control member thereby to generate switching signals

to the electronic circuit.

25

14. A device as claimed in claim 1, including multiple control

elements located on the housing, the multiple control elements being responsive

to fmger pressure to operate switch elements related with each respective control

element thereby to control the operation of the electronic circuit.
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15. A device as claimed in claim 12, including a screen Icx^tedm a forward portion of the housing the screen hpm« fuu5ing, me screen bemg for covering an infra-red
output device.

5 16. A device as claimed in claim I, wherein the housing
mclndes a «p face of a generaUy elliptical shape, the elliptical shape being
substantially elongated, and whe^in the f.s. control element is located t«.ards
one na^ow end of the elliptical shape, and whereh, d>e first cental element is
ocated substanttaliy below the second control element, fte first control element

10 bemg m a bottom face of the housing.

17. A pointing device comprising:

(a) a housing for location at least partly between two
fingers of a hand;

circuit mounted on a board within the
housing, the circuit including

(i) a switch responsive to pressure selectively to
open and close an electronic circuit;

(") conductive elements arranged on the board
20 mounting the electronic circuit;

(c) a first control element mounted with the housing and
responsive to finger pressure such that pressure applied to the first control
elemem causes the element to operate the switch;

^"^^ ^ '^^^"'^ c°^^ol element mounted with the housing and
25 responsive to finger pressure such that pressure on the second element on a

selected place and direction acts to close changes the electrical condition between
the conductive elements on the board;

(e) a hinge for the first control element, the hinge being
located a, a relatively forward position with the housing, the first con^ol elemem

30 bemg movable with respect to fte hinge u«ler action of a fmger with the first
control elemem. and such finger acdon acting to cause me control elemem to
swivel about the hinge and thereby mteract with the switch: and
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(f) the first control element being located substantially

below the second control element, and the first control element being in a bottom

face of the housing.

5 18. A pointing device as claimed in claim 17, wherein the

second control element includes a flexible material mounted such that pressure

applied to the flexible material in different directions and positions, acts to change

the electrical relationship between the conductive elements on the board and

thereby vary an output signal from the electronic circuit.

10

19. A pointing device as claimed in claim 18, wherein the

housing member includes two ports, a first port for housing the first control

element, and a second port for housing the second control element.

15 20. A pointing device as claimed in claim 18, wherein both the

first control element and the second control element are located in a relatively

forward position of the housing, and wherein the first control element is adapted

for operation by an index finger of the hand, and the second control element is

adept for operation by a thumb of the hand.

20

21. A pointmg device as claimed m claim 17, wherein the rear

portion of the housing includes a receptacle for receiving removable battery

means for powering the electronic circuit.

25 22. A pointing device as claimed in claim 17, wherein the

housing includes a contoured step, the contoured step being for receiving the first

control element, and the contoured step having a first face for generally

providing a rest location for the index fmger and a rear face for generally

providing a rest position for a forefinger of a hand.

30

23. A pointing device as claimed in claim 17, wherein the

electronic circuit provides an output signal, and including means for transmitting
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the output Signal to a receiver for operating a computer, and wherein the output
means mcludes an infra-red light generator, and including' means for mounting
the mfra-red light generator in a forward portion of the housing.

5
^

^P°»ti^g device as claimed in claim 17. including a third
control element, the third control element being located in a spaced location f.om
the second control element, the third control element being for selective
operation by a thumb of a hand, the third control member being movable
relatively inwardly and outwardly relative to an outer surface of the housing
member, and including a second switch for the electronic circuit, the second
switch being operable under interaction from the third control member thereby to
generate switching signals to the electronic circuit.

10

15

25. A pointing device for use with a computer comprising:
(a) a housing for location at least partly between two

fingers of a hand;

(b) an electronic circuit mounted on a board within the
housing, the circuit including

* switch responsive to pressure selectively to
20 open and close an electronic circuit;

(ii) conductive elements arranged on the board
mounting the electronic circuit;

(c) a first control element mounted with the housing and
responsive to finger pressure such that pressure applied to the first control

25 element causes the element to operate the switch;

(d) a second control element mounted with the housing and
responsive to finger pressure such that pressure on the second element on a
selected place and direction acts to close changes the electrical condition between
the conductive elements on the board; and

30
(e) the second control element includes a flexible material

mounted such that pressure applied to.the flexible material in different directions
and positions acts to change the electrical relationship between the -conductive
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elements on the board and thereby vary an ou^ut signal from the electronic

circuit.

26. A pointing device as claimed in claim 25, including a hinge

5 for the first control element, the hinge being located at a relatively forward

position with the housing, the first control element being movable with respect to

the hinge under action of a finger with the first control element, and such finger

action acting to cause die control element to swivel about the hinge and thereby

interact witii the switch, and die first control element being located substantially

10 below the second control element, and the first control element being in a bottom

face of the housings

27. A pointing device as claimed in claim 25, wherein the rear

portion of the housing includes a receptacle for receiving removable battery

15 means for powering the electronic circuit.

28. A pointing device as claimed in clauB 25, wherein the

electronic circuit provides an output signal, and including means for transmitting

the output signal to a receiver for operating a computer, and wherein the output

20 means includes an infra-red light generator, and including means for mounting

the infra-red light generator in a forward portion of the housing.

29. A pointing device for use with a computer comprising:

(a) a housing for location at least partiy between two

25 fingers of a hand;

(b) an electronic circuit mounted on a board within the

housing, the circuit including

(i) a switch responsive to pressure selectively to

open and close an electronic circuit;

30 (ii) conductive elements arranged on the board

mounting the electronic circuit;
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(c) a first control element mounted with the housing and
responsive to finger pressure such that pressure applied to the first control
element causes the element to operate the switch; and

(d) a second control element mounted with the housing and
5 ---^Ponsive to finger pressure such that pressure on the second element on a

selected place and direction acts to close changes the electrical condition between
the conductive elements on the board.

30. A device for use with an electronically responsive system
10 comprising:

(a) a housing for location at least partly between two
fingers of a hand, the housing havmg a forward end, a rear end. opposed sides, a
top face and a bottom face;

(b) an electronic circuit mounted on a board within the
15 housing, the circuit including

(i) a switch responsive to pressure selectively to
open and close an electronic circuit; and

(c) a first control element mounted with the housing and
responsive to finger pressure such that pressure applied to the first control

20 element causes the elemem to operate the switch, and the first control element
bemg located in a position of the housing to act as a trigger movable under
pressure at least partly towards the rear end. such movemem acting to operate
the switch for the electronic circuit, and the switch being a mechanical element
for the circuit.

25

30

31. A device as claimed in claim 30, including a hinge for the
first control element, the first control element being movable with respect to the
hmge. the hinge being located in a relatively forward position on the housing,
and a finger being for engagement with the first control elemem. such that finger
action acts to cause the control element to swivel about the hinge and thereby
interact with the switch.
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AMENDED CLAIMS
[received by the International Bureau on 29 January 1997 (29.01.97);
original claims 1-22,24-26 and 29 amended; new claims 32-34 added;

remaining claims unchanged (8 pages)]

1. A portable, trigger operated pointing device for use with an

electronically responsive system, comprising:

a housing for location at least partly between first and second fingers

of a user's hand, the housing having an elongate profile defining a longitudinal axis

and having a forward end, a rear end, opposed sides, a top face, and a bottom face,

the bottom face including a contoured step positioned medially of the forward and

rear ends and transversely of the opposed sides, the contoured step having a first

face for generally providing a rest location for the first finger of the user's hand;

an electronic circuit mounted on a board contained within the

housing, the circuit including on opposite sides of the board a switch responsive to

pressure selectively to op>en and close an electronic circuit and a transducer

responsive element;

a first control element mounted with the housing at the first face of

the contoured step and operatively connected to the switch to respond to pressure

applied by the first finger of the user's hand to operate the switch;

a second control element mounted with the housing at the top face

and responsive to directional force applied by the second finger of the user's hand

such that force applied to the second element in a selected direction acts to cause a

change in a condition of the transducer responsive element and thereby cause the

electronic circuit to provide a corresponding output signal; and

an output signal emitter responsive to the ouq)ut signal provided by

the electronic circuit and positioned to transmit from the forward end a transmitted

output signal propagating in a direction generally along the longitudinal axis.

2. A device as claimed in claim 1. wherein the first control element is

located in a position to act as a trigger movable under pressure at least partly

towards the rear end, such movement acting to operate the switch for the electronic

circuit, and the switch being a mechanical element for the circuit.

3. A device as claimed in claim 1, further including a hinge about which

the first control element is movable, the hinge being located in a position nearer to

the forward end of the housing, and the first control element being adapted for

AMENDED SHEET (ARTICLE 19)
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engag^en. whh U« fira fu«er such that to movecem agata th. fe, cohtrol
element causes the fim co«rol elemem ,0 swivel about a« hinge and thereby
interact with the switch.

4. A device as Chimed in data, ,,„h«.in<h.boaniinctades„^a„
elen^nts and d« second control ei=n,en, indudes a flexible material mounted such

2 fo- applied to the flexibie„ ta different directions and positions acts ondte .ansducer to change an electrical relationship h«ween the conductive eiententsand thereby vaiy the ou5« signal provided by the elecfonic circuit

5. A levice as Claimed to ci«n,,, Wherein ti« housing inchKies a first port
for housmg the first control element and a second port for houstog the second
control element.

6. A device as Claimed to claim l,whe.etofl,efim control element and*e second comxo, element ate located to a position nearer .0 the forward end of flrehousmg and whereto the firs, and second fingers are, respectively. ti» todex finger
and the thumb of the user's hand.

7. A device as datoted to claim 1. whereto the houstog has a rear portion
that mdudes a receptacle for receivtog removable battery means for powertog ti^e
electronic circuit.

8. A device as clata>ed to datoi 7, whereto the rear portion of the houstog
.s adapted for location generally to a pato. of the user's hand, and d,e first finger is
toe mdex finger of the user's hand and the second finger is the thumb of the user's
hand.

9. A device as clafaMdm date. 8, wheteto contoured step has a rear face
for generally providtog a rest position for a forefinger of the user's hand

10. A device as datoied to dato, 7, whereto the rear portion of the houstog
mcludes a belly portion dependtog downwardly from the houstog for receivtog at
least portion of a power supply, a,e beUy portion betog positioned for resting to at
least portion of a palm of the hand.

11. A device as claimed in claun 1. wherein output signal emitter transmits
the output signal in a fonn suitable for reception by a receiver for operating a
computer.
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12. A device as claimed in claim 11, wherein the output signal emitter

includes an infra-red light generator and a mounting structure for mounting the

infra-red light generator near the forward end of the housing.

13. A device as claimed in claim 1, wherein the second finger is the thumb

of a user's hand, the device further including a third control element located in a

spaced location from the second control element and positioned on the top face of

the housLrig for selective operation by the thxmib of the user's hand, the third control

element bemg movable inwardly and outwardly relative to the top face of the

housing and including a second switch for the electronic circuit, the second switch

being operable under interaction with the third control element to generate switching

signals to the electronic circuit.

14- A device as claimed in claim 1, further including multiple control

elements located on the housing, the multiple control elements being responsive to

externally applied pressure to operate switch elements corresponding to each

respective control element thereby to control the operation of the electronic circuit.

15. A device as claimed in claim 12, further including a screen located at

the forward end of the housing and covering the infra-red light generator.

16. A device as claimed in claim 1, wherein the top face is of a generally

elliptical shape having a narrow end at the forward end of the housing, wherein the

first control element is located nearer to the narrow end of the elliptical shape, and

wherein the first control element is located substantially below the second control

element in the bottom face of the housing.

17. A pointing device comprising:

a housing for location at least partly between two fingers of a

an electronic circuit mounted on a board within the housing.

a switch responsive to pressure selectively to open and

(ii) conductive elements arranged on the board mounting

the electronic circuit;
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(c) a first control element mounted with the housing and
responsive to finger pressure such that pressure applied to the fost control element
causes the element to operate the switch;

(d) a second control element momted with the housing and
responsive to finger force such that force applied on the second element in a
selected direction acts to cause a change in an electrical condition between fl»
conductive elements on the board;

(0 >
1^' for the fi^ control element, the hinge being located at

a relaavely forward position with me housing, tte first control element being
movable with respect to fl„ hinge under action of a finger wifli the first control
element, and such finger action acting to cause the control element to swivel about
the hinge and tiiereby interact with the switch; and

m *e first control element bemg located substantially below the
second control elemem. and tite first control element bemg in a bo,«,m face of the
housing.

18. A pointing device as claimed m clahn 17, wherem U« second control
el«nent includes a fiexible material mounted such that force applied to tite flexible
material in different directions and positions acts to change electrical condition
between ti>= conductive elements on ti„ board and thereby vaty an ouq,ut signal
provided by the electronic circuit.

19. A pointing device as claimed in claim 18, wherein the housing includes
a first port for housing the first control element and a second port for housing the
second control element.

20. A pointing device as clahned in claim IS. wherem both the first control
element and the seco«l control element are located in a rehttively forward position
of die housing, and wherem the first control element is adapted for operation by an
mdex finger of the band, and the .econd control element is adapted for operation by
a thumb of the hand.

21. A pointing device as claimed in claim 17. wherein the housing has a
rear portion that includes a receptacle for receiving removable battery means for
powering the electronic circuit.

AMENDED SHEET (ARTICLE 19)



wo 97/09101

22

PCT/US96/13882

22. A pointing device as claimed in claim 17, wherein the housing includes

a contoured step that is adapted to receive the first control element, the contoured

step having a first face for generally providing a rest location for the index finger

and a rear face for generally providing a rest position for a forefinger of a user's

hand.

23. A pointing device as claimed in claim 17, wherein the electronic circuit

provides an output signal, and including means for transmitting the output signal to

a receiver for operating a computer, and wherein the output means includes an

infi-a-red light generator, and including means for mounting the infra-red light

generator in a forward portion of the housing.

24. A pointing device as claimed in claim 17, including a third control

element, the third control element being located in a spaced location from the

second control element, the third control element being adapted for selective

operation by a thumb of a user's hand, the third control element being movable

relatively inwardly and outwardly relative to an outer surface of the housing, and

including a second switch for the electronic circuit, the second switch being

operable under interaction from the third control element thereby to generate

switching signals to the electronic circuit.

25. A pointing device for use with a computer comprising:

(a) a housing for location at least partly between two fingers of a

hand;

(b) an electronic circuit mounted on a board within the housing,

the circuit including

(i) a switch responsive to pressure selectively to open and

close an electronic circuit;

(ii) conductive elements arranged on the board moxmting

the electronic circuit;

(c) a first control element mounted with the housing and

responsive to finger pressure such that pressure applied to the first control element

causes the element to operate the switch;
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(d) a second control element mounted with the housing and
responsive to finger pressure such that pressure on the second element on a selected
place and direction acts to cause a change in an electrical condition between the
conductive elements on the board; and

(e) the second control element includes a flexible material
mounted such that pressure applied to the flexible material in different directions
and positions acts to change the electrical condition between the conductive elements
on the board and thereby vary an output signal provided by the electronic circuit

26. A pomting device as claimed in claim 25. including a hinge for the first
control element, the hinge being located at a relatively forward position with the
housmg. the first control element being movable with respect to the hinge under
action of a finger with the first control element, and such finger action acting to
cause the first control element to swivel about the hinge and thereby interact with
the switch, and the fir.t control element being located substantially below the second
control element, and the fim control element being in a bottom 'face of the housing

27. A pomting device as claimed in claim 25. wherein the rear portion of
the housing includes a receptacle for receiving removable battery means for
powering the electronic circuit.

28. A pomting device as clanned m claim 25. wherein the electronic circuit
provides an output signal, and including means for transmitting the output signal to
a receiver for operating a computer, and wherein the output means includes an
uifra-red light generator, and including means for mounting the mfta-red Ught
generator in a forward portion of the housing.

29. A pointing device for use with a computer comprising:

(a) a housing for location at least partly between two fingers of a
hand;

(b) an electronic circuit mounted on a board within the housmg
the circuit including

(i) a switch responsive to pressure selectively to open and
close an electronic circuit;
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(ii) conductive elements arranged on the board mounting

the electronic circuit;

(c) a first control element mounted with the housing and

responsive to finger pressure such that pressure applied to the first control element

5 causes the element to operate the switch; and

(d) a second control element mounted with the housing and.

responsive to finger pressure such that pressure on the second element on a selected

place and direction acts to cause a change in an electrical condition between the

conductive elements on the board.

10 30. A device for use with an electronically responsive system comprising:

(a) a housing for location at least partly between two fingers of a

hand, the housing having a forward end, a rear end, opposed sides, a top face and a

bottom face;

(b) an electronic circuit mounted on a board within the housing,

15 the circuit including

(i) a switch responsive to pressure selectively to open and

close an electronic circuit; and

(c) a first control element mounted with the housing and

responsive to finger pressure such that pressure applied to the first control element

20 causes the element to operate the switch, and the first control element being located

in a position of the housing to act as a trigger movable under pressure at least partly

towards the rear end, such movement acting to operate the switch for the electronic

circuit, and the switch being a mechanical element for the circuit.

31. A device as claimed in claim 30, including a hinge for the first control

25 element, the first control element being movable with respect to the hinge, the hinge

being located in a relatively forward position on the housing, and a finger being for

engagement with the first control element, such that finger action acts to cause the

control element to swivel about the hinge and thereby interact with the switch.

32. A device as claimed in claim 1. wherein the first control element

30 mounted at the first face of the contoured step included in the bottom face of the
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housu« is loca«d subnaaaally below the second co,«o> elem«« ^nmted « .op
race of the housing.

^

33. A device ^ claimed in claim 1, wi^in the transducer responsive
element is of a type tin. responds to tateral direcUonal force appBed by the second
finger.

34. "'Vice as Claimed in dahnl. Wherein d» opposite sides Of a,e
board comprise botmm and top sides positioned nearer to the respective bottom and
top feces Of the housing, ti,e switch being included on the bottom side of ti» board
and d,e transducer responsive element being included on Ute top side of the boarf
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